the operation was a final one, and that if it failed death would probably take place. As he had said in an article in the British Journal of Children's Diseases, it should only be attempted if other operations had failed in their object. He therefore thought a muscle might be brought down round the opening, so as to get it to act as a sphincter. The rectus seemed to promise well, therefore some dissections were done on the rectus. The vascular and nerve supply seemed to be quite satisfactory. When one divided the rectus at about the level of the navel, the epigastric artery was divided with it; then the rectus was split and turned down, one part being placed on each side of the orifice of the epispadias. The twelfth dorsal nerve was found to pass into the rectus low down. It split into two branches, which passed up to supply two-thirds of the rectus which lay below the navel. Within three weeks of that operation being done, the boy was holding his water quite satisfactorily at night; at the end of five weeks he held it for two hours, at the end of seven weeks for three hours; he then passed it in a good stream before a number of medical observers. The patient eventually died from double renal calculi; his death could scarcely be held to have any relationship to the operation.
[Slides showing the stages of the operation were exhibited.]
The next slide exhibited referred to the case of a girl on whom he had operated, splitting the rectus and bringing it round the orifice of the vagina and urethra.
In that case he buried the rectus deeply and anchored it to what he considered would be the position of the central point of the perineum. She did remarkably well while in hospital, and continued to progress satisfactorily afterwards. Three months later she was exhibited herself before a Section of the Society, and was quite dry. He thought she would need to be medically trained so as to bring the rectus into play as a sphincter, but she could hold her water one and a half hours even now. He had had a case of glandular epispadias, and Mr. Joly had also reported one. In this case the opening was on the dorsum of the glans, and there was a normal urethra within about two inches of the end of the glans, then the normal urethra opened on the surface at the dorsum. Probably it was not causally related to incontinence, but was only a coincidence. Washing out the bladder with increasing quantities of fluid soon put a stop to the patient's incontinence. There was a double bend of the urethra, and possibly some obstruction existed, and thus there might have been an anatomical cause for the incontinence.
Dr. JAMES M. SMELLIE.
After the exclusion of gross disease of the brain and spinal cord, epilepsy, mental deficiency, genito-urinary and other diseases, and local malformations, &c., there still remain a comparatively large number of children in whom enuresis is a most distressing symptom. I limit my remarks to this group.
The normal healthy infant, with careful training, should have some control of micturition before the age of eighteen months, and such control should be complete, even in the badly trained child, by the time the second birthday is reached. There are, however, many children over three years of age the subjects of urinary incontinence. Such incontinence may be nocturnal, diurnal, or both. In many the condition is of occasional occurrence only, and then usually by night ; but in some, fortunately by far the smaller proportion, this condition recurs so frequently as to make their lives a misery to themselves and others. Naturally, it is only these more severe cases that are seen in the outpatient room, and of forty such cases personally observed during the last eighteen months the enuresis was nocturnal only in twelve, nocturnal and diurnal in twenty-eight, and in none did the incontinence occur by day only. Further, in twenty-four of these children the enuresis occurred every night and in sixteen every day.
In some children, the subjects of this complaint, the normal control of micturition has never been obtained, whereas in others, after a varying period of continence, it may be following an acute illness or it may be from no assignable cause, the inability to control micturition has suddenly returned. Fifteen of the above-mentioned patients had been continent for some period. In twenty-two the incontinence had persisted since infancy and in the case of three patients there is no note.
A fact of some interest, possibly of etiological importance, to which attention has been drawn by many writers, is the increased frequency or precipitancy of micturition; indeed this may be the symptom for which treatment is sought and the incontinence only revealed by questioning.
I noted its presence in 60 per cent. (twenty-four) of my cases.
What part, if any, heredity may play, cannot be stated, but it is instructive to find that in nine of these cases there was a history of either one or other parent having had incontinence in childhood, and in four a history of other children in the family having been similarly affected. In twenty-six cases the family history was definitely negative.
Except for the exclusion of definite signs of disease the physical examination of these children does not assist. I have been particularly struck by the good physical and mental development and well nourished appearance of these little patients: it is very exceptional to find their state otherwise. Detailed examination of the nervous system reveals normal reflexes, &c., in the large majority of cases, and it is only in a small percentage that a brisk knee-jerk is found. On the other hand some degree of nervousness, but without any definite physical signs, is stated to be present in nearly half of these children.
I have records of the systolic and diastolic blood-pressure in thirty cases, in all of which the readings are within normal limits, as given by Griffith 
Nil
Simpson [2] divides his cases into (a) those with a "normal" urine, (b) those with an extremely acid urine, (c) those with an alkaline urine, and (d) those with bacilli in the urine, but my figures are at variance with his divisions. In the first place every urine examined was found to have an acid reaction, and in the second place in no case was a hyperacid urine, so frequently assigned as the cause of the incontinence, revealed. It is doubtful if it ever occurs, except perhaps in those children who have been under treatment and whose consumption of fluids has been reduced. Children with bacilluria should not be included under the diagnosis of " essential " enuresis, and any such that were encountered during this investigation have been discarded from consideration.
The only possible deduction from these figures is that there are no appreciable urinary changes in enuretic children, and that in particular there are no grounds, when treating them, for any restriction of their normal amount of fluid. Such restriction can do no good; it may do harm.
The relationship between sleep and enuresis is always interesting and has been the subject of much controversy. Courtin [3] has recently published some observations on this point. He tested with graded stimuli at fixed times during the night, fifteen children who suffered from enuresis and forty-one with the normal control. The results he obtained from these experiments led him to conclude that abnormally deep sleep has no causal connexion with nocturnal enuresis.
The customary and generally recognized lines of treatment of this troublesome complaint yielded, in my hands, extremely disappointing results. In such children as appeared to have enlarged or septic tonsils or adenoids, carious teeth, phimosis, &c., these conditions were efficiently dealt with by my colleagues at the Children's Hospital, but without any appreciable benefit resulting so far as their incontinence was concerned. Moreover, the wellknown "anti-spasmodics," belladonna and hyoseyamus, also thyroid and pituitary (separately and in combination), failed to produce much result within a reasonable time. I hold no brief for such treatment as injections of serum into the perineum, the retro-rectal region, the epidural space or lumbar puncture, and these methods were not attempted.
The attendance of these out-patients is frequently sporadic; this renders it difficult to obtain accurate results, but after the elimination of those who attended for less than a month my results were the following: To sum up, a total of nineteen patients were treated, the average duration of treatment was just over six weeks, and yet in only five cases (25 per cent.) was any real alleviation obtained. It was the appreciation of these results which led me to turn to the study of the physiology of normal micturition, in the hope that from this source some less empirical and more logical methods of treatment might be derived.
THE PHYSIOLOGY OF NORMAL MICTURITION.
The bladder receives its nervous supply from the pelvic plexus. This plexus is constituted by the junction of the hypogastric nerves from the inferior mesenteric plexus, and the pelvic nerves from the sacral plexus. The pudic (or pudendal) nerve innervates the urethra but does not send any branches to the bladder.
The pelvic nerves are the motor or parasympathetic nerves, their stimulation producing contraction of the bladder and relaxation of the urethra. The hypogastric nerves, on the other hand, are theoretically the inhibitory nerves; and in the cat, at any rate, these two nerves are entirely antagonistic to one another, but in man it would appear that the sympathetic hypogastric nerves cannot inhibit the bladder to any marked extent (Elliot) [4] .
The normal tonus of the urethra keeps its lumen occluded and it is onlv open during the passage of urine. In fact, it is this tonic contraction that retains urine in the bladder, the normal act of micturition consisting of a sustained contraction of the bladder with a simultaneous relaxation of the compressor urethree. To be more explicit, the vesical opening of the bladder is guarded by a sphincter composed of unstriped muscle fibres which are continuous with the middle circular fibres of the bladder, so that, although the compressor urethree keeps the urethra closed the passage of urine through the internal meatus is actually prevented by the tonic contraction of this internal sphincter. In animals, however, the pelvic nerves of which have been severed, it is the compressor urethrae which prevents the escape of urine (Barrington) [5].
Accordingly the normal tonic contraction of this internal sphincter must be dependent, partly, if not entirely, upon the pelvic nerves.
Barrington [6] has demonstrated the following five reflexes in normal micturition:
(1) Distension of the bladder leads to its powerful contraction;
(2) running urine through the urethra leads to a powerful contraction of the bladder; (3) feeble transitory contractions of the bladder are produced by distension of the posterior urethra; (4) running urine along the urethra leads to its relaxation; (5) relaxation of the urethra is obtained by contraction of the distended bladder.
As he observes, these first two and last two reflexes are of such a nature that when one begins the others are automatically brought into action, so here they need not be considered further. The third, however, although its use does not seem evident, would appear to warrant a closer scrutiny. Both its afferent and efferent fibres are contained in the hypogastric nerves, as division of the spinal cord, the pelvic nerves, or the pudic nerves does not abolish it; but it no longer occurs when the hypogastric nerves have been divided [6] .
THE ETIOLOGY OF ENURESIS.
It has alroady been shown [5] that after division of the pelvic nerves urine may pass through the internal meatus into the posterior urethra, and now it can be appreciated that, provided the hypogastric nerves are intact, the resulting distension of the posterior urethra will cause a contraction of the bladder. Therefore, should any condition be present disturbing the function of the pelvic nerves or upsetting the tonic contraction of the internal urethral meatus, the third of the previously mentioned reflexes will then occur. The amount of urine in the bladder will be of minor importance, the reflex being just as likely to occur when the quantity is small as when it is large.
If these points be borne in mind it would appear as a logical sequence that the cause of the so-called "essential " enuresis of children is an atonic condition of the internal urethral sphincter, due either to some hypo-function of the pelvic, that is the motor, nerves to the bladder or to some lack of tone on the part of the unstriped muscle fibres themselves-possibly a combination of these two factors. This theory is in keeping with the well-known clinical fact that vesical distension is by no means a necessary antecedent to the involuntary escape of urine. Moreover, the success in treatment obtained in some cases by elevating the foot of the bed is thus readily capable of explanation. By this means the urine must then collect in the fundus of the bladder, and there will be no involuntary evacuation until it has reached the level of the urethral orifice. During the daytime the urine may be held by the voluntary contraction of the compressor urethre, which will account for the diurnal continence possessed by many of these children, and also for their increased frequency of micturition.
It is noteworthy that Bokay [7], professor of pediatrics at the University of Budapest, is stated to consider that incontinence of urine in children manifests itself by atony of the sphincter added to the spasmodic contraction of the muscle of the bladder, but he assumes the spasm to be the cause and not the consequence.
TREATMENT.
Admitting this wtiology, what is the treatment that should be adopted, and what drugs, if any, are there that are likely to be of benefit ?
The atropine group (belladonna, hyoseyamus, &c.) have a depressant action upon the parasympathetic nervous system, and in addition paralyse smooth muscle; it seems probable that the former action will be obtained with a smaller dose than the latter action. If my theory is correct this depressant action upon the parasympathetic might aggravate the condition. The success obtained by the exhibition of atropine, therefore, may be due to its action upon the involuntary muscle, and to achieve this it is necessary to administer the very large, and it may be harmful, doses that have been advocated. This would not appear to be rational therapy.
Two other alkaloids, well known and widely used for their actions upon the involuntary nervous system, and which incidentally have been claimed to be of some success in the treatment of the condition under discussion, are adrenalin and pituitrin. Cushny [8] states that adrenalin stimulates the myoneural junctions of both the nmotor and inhibitory nerves indiscriminately, while Dale [9] has shown that pituitrin directly stimulates the unstriped muscle irrespective of its nervous supply. But what is here desired is some drug which will affect the motor myoneural functions with, in addition if possible, the unstriped muscle direct, but leave unaffected the inhibitory functions. Ergot would appear to satisfy these demands, as its action is mainly due to the two alkaloids, ergotoxine and ergamine. Ergotoxine, in small doses, stimulates the motor myoneural functions, but has no effect upon the inhibitory functions, while ergamine acts directly upon the unstriped muscle cells [8] . Ergot thus seems peculiarly suitable for the treatment of this malady, and by its administration I have obtained results considerably in advance of those I have obtained by other drugs. To a child of 4 or 5 years I give 5 minims of the liquid extract of ergot, with 2' minims of extract of liquorice (which successfully conceals the unpleasant taste) in a drachm of peppermint water. This is given three times a day for a week, and if no improvement has been effected the dose may be gradually increased. For older children a larger dose may be prescribed, but I have not found it necessary to exceed half a drachm a day. The children take this medicine readily, and no unpleasant symptoms have been observed. I do not claim that treatment by ergot is new, as both Ruhriah [10] in 1912 and Simpson [2] in 1913 mention this drug, but neither quote any precise reasons, details or results, although Simpson goes so far as to state that he has rarely seen any good results follow after belladonna has been used unsuccessfully.
Electrical treatment by means of a weak faradic current, with one electrode on the spine and the other on the perineum or pubis, was tried in a few cases. There are many reasons to be urged against the application of such treatment to such regions of the body, especially in older children, and the results obtained after a few weeks of this treatment did not appear to warrant its continuation.
However fascinating this medicinal point of view may be it is necessary to remember that treatment must be directed to overcome the lack of nervous coordination. Drugs can only assist the patient to obtain the normal control, and therefore some form of re-education should also be adopted in every case. The method I have found most satisfactory is that recommended by Herrman [11] , namely: First, the child must urinate at regular stated intervals. I have found it best to begin with two-hourly intervals and gradually to increase these as the continence improves. Secondly, the whole contents of the bladder must not be evacuated at one time, but the patients should be taught to pass a few drachms, then pause for about five seconds, then another few drachms, and so on until the bladder is emptied. A practical difficulty that arises in connexion with treatment on these lines, and one which tends to nullify accurate observation of results, is the indeterminate degree of co-operation on the part of the parents, and for this reason I have not included those patients to whom this method has been recommended.
Thirteen cases have now been treated by ergot for an average duration of six weeks, with the following results:-(1) Discharged completely cured, five cases.
(2) Alleviation so marked that they ceased to attend, four cases.
CONCLUSION.
In conclusion I have endeavoured to show that the contraction of the bladder in the " essentials" or " idiopathic " enuresis of children is a reflex contraction, due to a hypotonic condition of the unstriped muscle fibre forming the internal urethral sphincter. The exhibition of ergot would appear to be the best method of treatment, but the small number of cases so far treated does not permit of any decisive results being stated.
Dr. CAMERON said that in his view it would be better if it were frankly recognized that the common variety of enuresis was hysterical in origin. In general, one had to deal with a highly suggestible and sensitive child, whose failing weighed on its mind and was a real source of misery. The mother might be in doubt as to the child's real attitude to the matter. An obstinate carelessness was sometimes assumed, but that was of the nature of a compensation process, just as the childless woman might proclaim her dislike of children. But of the same child it was usually agreed that he was unduly sensitive to criticism, and easily cast down by blame. Upon such a nature the suggestions of incontinence derived from the mother acted strongly. Hysterical manifestations in child-
